Behavioral effects of lesions in the A10 dopaminergic area of the rat.
Experiments have been carried out with 150 rats in order to study some psychophysiological functions of the mesencephalocortico limbic dopaminergic A10 group. Lesions in the A10 area were made by using 6-hydroxydopamine (6-OHDA) local injections; 2 small volumes of injections were used at the same concentration (2 mug/1 mul or 1 mug/0.5 mul). In a first experiment the effects of these two injections were tested on locomotor activity measured in a circular corridor, 10 and 30 days after surgery. Injections provoked hyperactivity, mainly during nocturnal basal activity periods, but not during initial exploratory activity periods. The larger the injection, the more important the hyperactivity was. The larger injections induced important food spillage evidence through the wire floor of the home cage and perturbation in a passive avoidance learning. There was no change in body weight or in amount of ingested food. In a second experiment, the effects of local injection of 6-OHDA in the other CA structures or bundles situated in or near the ventral tegmental area were tested. Injections in the substantia nigra compacta, in the noradrenergic ventral bundle, in the dorsal periventricular system-tegmental radiations did not provoke locomotor hyperactivity. In a third experiment, a possible role of the median raphe (MR) nucleus in the A10-lesion induced hyperactivity was tested: first, radiofrequency MR lesions were made and no durable significant hyperactivity was recorded; secondly, 6-OHDA (1 mug/0.5 mul) was injected into the A10 area and activity was measured 10 days later: these injections provoked significant hyperactivity during the nocturnal basal and the diurnal basal activity periods. It might be concluded that neither the neighboring CA fibers nor the MR were directly involved in the ventral tegmental -- 6-OHDA lesions syndrome. Anatomical controls by using the Fink-Heimer silver impregnating method have demonstrated, first, that the 6-OHDA injections did not destroy fibers other than catecholaminergic and secondly, that the degenerations are found in the forebrain and cortical limbic A10 projections. Hypotheses are made about a possible general inhibitory role of the A10 in behavior, in the sence of selective and attentive arousal processes, often impaired in some mental illnesses.